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#BB± mm 



(54) [ffitlSfD^IS;] CDMA«Sm^{IfcntSS^^M{t^®!^m= 



(57) 1^*5;] 

imm^m n^^m^Ttmk (cdma) m^m 
mi 0 0 izm-y^m^m-ymsn i s s, 190, 192 
(om^Wi2 5 ox'hh, mm.<oR vm^ 1 e 6<oaK 

1 7 2AJSfa^n5 10 8, 1 2 4. 1 2 7, ^^Ox 
-:5?M# 1 7 6, 1 8 0, 1 84 ^JfrrSCDR F{3^ 1 6 
6 (DOT 1 7 2 tCiSt^XfgSfe^nS. □ 7 h 

{i#1 7 8, 1 82, I SGibWr^<^R'Pmm 6 6 0) 

m 1 (Drnm, 1 7 2 tctSbTft-dt^ns. u^mmmnm 

■Jjn4 *%J^$n5 1 2 8„ ?Ift(Dffi^5(if5j{:r^f( 1 8 

8 . 1 9 0. 1 92 iimmtmo^—ii^m 1 7 e . 1 

8 0, 1 84, mBMLoyyU a y hm^ 178, 18 
2 , 18 6 J5 J:tFJi^§Mffl-^:^j 1 7 4 {Iffclb-C^ 




1 

im^m 1 ] ifm^m^Tcim (c dma) w^m 

rm(oRFim<om i <D^^^-t?>&m. 
immm.(DR Fm^(r>m i <75is5it^/;£>bT^ i <Dmi<o 

c t ^mittum^m^jmm (c dm 
A) mse^mmi't^n^m^mmmDm^m, 

[?|5C1 9] c n= (Y j xpn* ) / (I o-K j XE 

[i pn r ] ) 

c n i±m.^mimct';^ u , 

mm-^ tts 7^-ts?m^iDia;»j<7>^ i <Ditmx'$) u , 
t3 «y h^s^cD^j^ift^T'* 

K j imB^-:^:^7'—>3yiz^^xm^-^ti^^U 

r^xmis-^tiut-^'^mis^wjaym 2 fDit^-c* u . 

■f-UTE [ i pn r ] Jift!rta^-^7.x-i/3 

mfimM(D R F^^<^^ 2 (omm^f^^ bxn 2 t^^w 
2 (owm>'r—^m^. 2 ®M(©>'^i' d -/ hfg 



(2) !|tBB¥9-2 6 1 20 3 

2 

[fg5if£S6] n^'»m^ymn (cdma) iji^sfs 

;TrM<DR Fm^SS 1 fcJ;t/m2<D*e3SfeSf3t-S© 

MaamM^T) R F {moyfi^ \n^tf^2 (Dmm^^^ \^x ^ 
mnmnoR pmncom i ^^tfm 2 o^ti/s oxt 

1 i5J:t/||2tD^g|g((Dx-<5?#^(?)rA]£D'>iJC< t 

fei-p, ii«i!ailifcJ;t/^2<^^tf((7)/WP'y hfgft^) 

2<D^am(Ox-^fm(oi*3<DiJ'^i5: < i: t, 1 mins 1 

o Jb^ J: C/nlffla® 1 J: t/IS 2 £DjSg^SfaM^«ircOpHl(7) 
mkr?> i ^rf^i: t^m^Mi^?tmi (C DM 

m2 0] cn= (YjXpn*) / (lo-K.jxE 

[i pn r ] ) 

c n «ffi<^f^ l:^^^T'* U > 

Y j (±-^-X;?>x-^^3 >!3j;^T3@lf3^tl€»'WD-y 
h^S-^<7)m>'J(;^Ji-6mI^a'^-;^7.7^-i> 3 >{z J; oT 

p n* {ijirff}a^-:^;^x-^/3 M^dz-oTjuffl^ti'S/-' 

K j {im3B-^-;^X5r-i/3 vtrioTilfa^ti^/^-r 
D>y hfi^<0®;<3fi?:>l"tSi]{fffi^-7.;^x-iy3 j; 

oTMfi^ nm-^'^mm^mtt(Dm 2 o^mx^h u , 

^■UTE [ I pn r D fiBtflB'^-^X-T^— >3>{rj: 
50 1 *Jckt;il2<D^®/W Mtt^^^fcit/flsfga 
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©PS. 

(Bf?*« 1 0 ] nn^m^Titm (CDMA) mm: 
mmoR Fimom i <om.^^m-t^m, 

mmmmmmm) 

CO 0 0 1] 

i5«»'>Tffl<^#{:^#f( (weighting coeff 

i c i e n t s) ^'ik'^-t^fzH^COMi^mt?}. 
[0 00 2] 

TJlWfRO 8/6 1 7, 0 0 6^ (.imAmm^ : 
C E 0 1 9 0 4 R) llBg3^UTl'>S„ 
10 0 0 3] 



(3) 4*IJI¥9-2 6 1 2 0 3 

4 

(PSTN) HgS^^m/c;^-l'>y?^3>hD— 7*;itK 

'JTA • -i/- • • i;— (W i 1 1 i am C. Y. 
Lee) M-Jrf^io-C^^n/h \Wm^)\^^mmi/:^9 
A (Mobile Cellular Communi 
cations Systems)! ^S^feflfa^iS^f 

[0 0 0 4] V Ko*->iD^®»:^7'-S^ 3 Mi^— -T- 

?l;lffl:^^-1'>'■^^^T"■1' (space diversity) 

iKt^ ck o T imuf l^ra DlSftfw^^?: §{t S ^ t (i^ v \ 

bMt$:S®TSfiig¥{*friM^^lgt (c o r r e 1 a t i 
on ; factor) iiffp^tiS, 
{0 0 0 5] mht\>tc^it^J<'t/f^V7.TMt7^^ 
^)f^\^7yy-i'^-(J'^y7-^ (SAD) , mi-$^^^^i^ 
40 7-^ (SO) . *JJ:tf®;^ifcJfe^:J^-l'/^>xi' (max 
imal ratio combining dive 
r s i t y : MRCD) fe^t/.. ^^(D^-^ ^^i/'r-^ 

rfifc T^D A S n/i Tv'l^rf J XA ?:^t S n V h D - 
7 'fef^t,', CtV^jCO 3 r>a>^'i ?<>'^^^ VT.^h.OWim 
U.\im%. ti-f^<r>^yY^)'A~M-z.ii\-i^^ 19 7 8 
4f-(D. IEEE Canadian Confer- en 
ce on Communications and 
PowerdibW, XY^^v^ (Zdunek)<|ji 
SO ^Zj^h "On the Optimization o 
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f Simple Switched Diversi 
ty Re c e i V e r s" . fcj:t;fl 9 7 9*^1 
(D. lEEF Transactions on Co 
mm u n i c a t i o n s HfcltS, 
j:^, "Performance and Optlm 
ization of Switched Diver 
sity Receivers" fllQffife^tlTVSo CI 

3 -sx?)^-)' /^^-x -f S';*. -r 2^ tcov ^t:<Df?g^^l^iHJ3 

(0 00 6] SADfi-tli^gS (s i ng 1 e pel 
e, double t h r o w) Slfi^aMiS (R F) 7.-f 

[0 00 7] SD«2 0<DT>x:^#JJ:t/2 0©'S#a 
('^S. Mti^l^'^-T^y^VKffl^^rjd^Jt (SNR) 

■^•t?>^mmi)mmm^ i: ^ s ^ ^ mm s d 
mmi^x^xm^-^n^mmts ad j: u %mmi:.^n 

S D(^)(5Ub-£^)^^{iftScon#,^{C 1 i^T-i-cD^a^ 
[0 0 0 8] MRCDt.*^c2o®7>T:?-JoJ:tf2o 
1?t:$nTV>5„ MRCDIi^-irtDfSii-^r^etlibtDSNR 

izitmLxm^mn^-^m^'tnh 'tspp-rs ^ j: 

{ilqlfflfc^tl (cophased) fcckt>'i^^^cn, li 
§3^SNR?:{SATV^5t.C0T**oTt,, ^TOSMM 
■%$:*iJ/l1t-S. L*->U^**f3, MRCD(7)^;^JiMRC 
D*^S ADS/diS D J: U tSlitSf S(^>AU U fflilT'& 

[0 0 0 9] #^<ojKi)i<7)-t;V7l!KiSimiSi/;^7^Aiix 
'^i? h>'Wrfe (D S S S) ts^Wm^Ji-^yM'i^^T.^ 

i^hjmm (Fi-iss) -e*5. 2-o(Dm^(Dm}k\i.'t 

^ (l-5 0Mhz) (ZiD/z'mm-?>ZtX'&^. 

[0 0 10] mmSi^^y\:l'l^i^i^>^'rM:i.^nh(Diim. 
f'J^§ (processing gain) "k^^^Mli 
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If^^^T. 1 5~ 3 0 d BX'$>^i)^hX'ih?>. 1^^(D{s'L 

mam^^tmt^-ux'^^jimm^m^m. ides 

W p r b a d) '^^fzt>K^mm^-b^h%^^(r>7^^- h^' 

[0011] DBS sm^\%y7.=fh.(DmiL^(r>}^-Kh 

vmmu^ >^An^mm^izji^^xm-t?> zt(z 
^^iz]m.imhnx^^^zi:t^mMx-$)^, ^ hi-, 

^ma^fzXmi^WSk (subinteger) tf 

^■t4>fzib(Dtj(ox'$}?>. n^<iLmoyi^(f^fzibiai. 

^3- \^'^tzm^imuxnm&mmmmwj-t^ i 

[0012] D S S S ^{m L//r-t;l/7«mtS->>5.x 

Aimff:^^ Yy-^^y:m-''4m\^iixMm, (D s 

-CDMA) ->XT-AhL•r*^f5tlTV^S, 

44? [0 0 1 3] DS-CDMA^^X7"Airfca>-C{i JlR^r 
lHj^-f-^>>'V (forward channel) 

T^i^^K *^Oj£^r|nIf^t^^>'l' (reverse c 
h a ri n e 1) {ii^lftXx— iV'B >*^t)'^— XXx— 
3 >^<Diaig/siDM{S)im i: LTjgiE^? D S - C 

DMAPH^rif!l5^i'^>'V©Mii^-v;i/>' -r XWfi^ff- 

T\ 0-2 0km/'hr®7}— •fSl ^If1[pI^^^ 
50 ^t4V«ytiS?l)5t::{iiyx-rA^m$r»T'5, 



(5) 



6 1 2 0 3 



8 



10 0 14} DS-CDMAOymsm'^f'^JVmf^liB 
m:^7—> 3 >CDS®^»r U—^y -c l^ij (rake 
f i n g e r s ) 5:J5D^a Z.iL\Z^*) ■Kmz.\mT*% 

mm^mii-6m^tz.\m!mmf£mmsiii^*) (de i 

ay spread) *>cktfy7 h/'^>K7^7^:^g3g^- 
fSS-fflf-S ^ i: J: U M R C D<Di4tBt;)2ic»'{:rS ^ i: *^T- 

8-5:5Bll£-tS, JlliJjyinKili:. :^!l»Xx-i/H >{i4?|ig^ 

(I F) ^\mmzis^ihm^'^tmn.i3 do) ^jctr 

Mzm-^i-y ifhh U ©Sffl/^i' D (E c ) 
[0 0 15] 

do) \m.-^<DJ Xm:)Jizit&i\irt, ^Hfillb 

#iO-S15l*;TrM(^fS#{^^L-Cii:3^ LT v ^5*^ p>T-$) 
So $P>t::. 2ocD-t>'U3!>»CjtD(MQJi:^ (E c/I o) 

[0 0 17] (FER) C7)fB^*«fflBa 

Lr'C\^>?>tzS>mmtsi^^^Mzi^{i^mW!Sm (ran 
ge) *^'(Si^SiD<;»^J5eC>-r5^-^^^;i/OA?,^*UUJgS< 



WWW iOTOra?" t ^^>'l^?i£^j33J?W>'l^ $ 
(sluggishness) T'^S. 
[0 0 18] *nA#^--:' h<7)SM«l*S7>7^-:^y-r^^ 

JS{*.i fg^tC^ycJC^tt/c^^Mi^fe^Jt (SNR) 

[0 0 19) byti)^r>x. ^mmi(Dr^^^i-mi^fj^ 

ODS S S^^;z>xA^Cfc^^Tm^9'-^::l)^•'PTSCDMA;M^ 
(0020) 

n^'&m^Tm^ (cdma) »:gfgM{'fcM-t5 

mim\m>^v{m<om i <^m{^*&i>-csg i (omtsn 
n ^y vm%nrm.-t^^n. % 1 i^j^?.t^'S^mfS 

mU^ 1 ®M!£<^^W n >y K^B *?^ J;tJ'n5Baa5 1 0 

[00 2 1] ^/c. fiaaaifii w«®ffi^Mft^<Df;- 

(iJC2 1) cn= (Y j Xpn* ) / (1 o-Kj XE 

CI pn r ] ) 

7"-i>3 J:o-Cj||f»$;nS/W n >y h^-^(D^;>j{c 

nm^comjjtfim i ©jt^T-* »; , p n • ttnuta'<-x 

Xt^-tS's >{r i^TM^^nsz-^i' n«y l^rt^oitj^ 
^i^ii-r** u . I o {iBJj^a^-x7.7^— 3 >{r J; o Tig 

fS^r4sj®^S«(t^m;/j<Djt^«lT-*>U, K j imB 
40 ^-;<Xx-S'3VlIJ:oTWS^n-5/^-l'D'y 

[| p;n r ] f±-Sffg5'-^-;^;^x-i>'3>i;J;oTM<a 

[0 0 2 2) mBi-Mmzis\,^Xit. ^TrSt^RF 
m#®m 2 S{S-r5|S|5g. mf3ii;TrS«?) R F^-% 

iio3ar;rScORF#%<^|S2<^^{cftiil;T?S2 
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[0 0 2 3] scjiz. nii^\(nwm.(D7'—sim^<D^ 
(0 0 2 4] -^hiz, mm^^m4t-^ntiLmi(omL(D^ 

[0 0 2 5] :^^mmi(r>fm'C'ix w^m^r^mm 
(CDMA) im-^mm~t^ii?>m^mmm.o>}^-^ 

s«-rsm mmm(DRFmmm 1 tsxm 2 

y'-'^m^(0\H(r)'J^t^ < 1 1 1 rj. mf^a^ 1 Jtt/® 2 

icm 1 *j J: y'lg 2 <D3®^'S«m^m*®i*ia)'>^ < 1 1 

^ UTiKfia^ 1 *5 j;tj^ 2 (omifo'f-itm^oy^^ 
ay'^fi. < 1 1, 1 mJtam i <fc tJ^ 2 (D^Sfc©^ W a 
>y hm<^l^tDi!^/j:< h 1. 1 ^fcJ;t>m® 1 *J itHg 
2 O$g^'gMi#€:/J®|*|£0ii'^J5: < i: 1 odiSbT^ 

(0 0 2 6] mtm\iii^t^%^(r>mmw^^ 

[^2 2] cn= (Y j xpn* ) / (I o-Kj XE 

CI pn r ] ) 

^^ftT** »J : I o fiSuBil^— 7.;x.T— 3 VHJ: o T3II 

ns«g-&'S-mm^:bco|^2<DJt^T'*U. ^UTE 

CI pn M ] {mu^-T^T^T—VBy^zx-yxmm 

(0 0 2 7] B!fna:&sfe{-*Jv>Tl*. $ibf', nulB^ l fc^ 
J:tJ'|g2<D^fJ(©T-'-4?#t<^)«-'if. mUm 1 *}J:yfSS 



(6) !^B'P9-2 6 1 2 0 3 
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trig 2 (r>mi(r>f W n h ffi^® i xf mfmmt 
$n/cfg 1 *Jcktr02<o)^^s^sfg^'S;/ja):^>!? 5:^*9 

[0 0 2 9] immoy^ hizm(r>mmx'\iL n^^^m^ 

Tttm, (CDMA) MaSffla'feSW1=-S-tt-5:iji*tr*Jt^ 

mu<DRFm^<r>m\(r>^\z];h\:'xm\(^^mfr>^- 

(0030] 

(|glil3<^>^<DJ^Ji] 111 1 IX *mft:>'XTA 1 0 2 

m^^-t, mmi^T^'ri^ 1 0 2{«srftiz. mzjs. m 

30 1 (D<<— '>3 > 1 0 4*Jj:t/^g2<D'^— XXt- 
— > 1 0 6 ^^tjWk<^'^—y-y-=r—l/3 l/^a^^j 

■C'i/-»s, :N^I&;^5^-i^ 3 > 1 0 0 MMUz'm 1 cdt > 

i 0 8, 'mm^s.<pv^ y 1 1 0 fcjcti^'gfS'^t ^7 

i/a^l 1 2^^0. Mfg^tr^i^aVl 1 Ofi/'^>h' 
^^;z.7-r>'l':? 1 1 4, il^ai 1 6*5J;tf-7f <7D7}->> 

1 1 8^l9rt»„ 5mi^-bi?'>3>l 1 2{i||l<D7D> 
l-x> h'-S^a^-t ^'->3 > 1 2 0 fcitf/^^y ^ac> h'-^ 
^i^^'$/3Vl 2 2$:^t.\ :^l(D7D>bx>H'S 
^<*SHr:J^i:/3> 1 2 0{i/<>hV^7.7i';V^ 1 2 4, r|.i 
^'(5' Ufljigj^^ (1 F) 1 2 7, ^— :5f 

1 3 7. Sll£0^-^Sfg*8 (rakereceive 

r) 12 6. %\(T>m.^m-)mm^mm. 1 2 sfcio^ 

^ 1 ©ffi<;5)if:i{:^;^ >y h l 3 0 *^t.>„ |g i (D 
=¥S<Sai 2 6li||10l/-^7'f (r ake f 

inger) 13 2, |g2©U-^7-f y;^ 1 3 4 fci 
t/!il3<Dl/— ^^-T 1 3 6§:^0. /^^y t9 JLV K':g 
ffi^-lrt^i/3 > 1 2 2 fia yyW:^ 13 8, ■r-C >^ U 
— (de inter leaver) 140. 5=^a— ^ 

14 2. m^Zfti^yV 1 4 4fcJ;0''>Ct:*— :^ 14 6$: 
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[00 3 1) i^S;j;^x-i'3>'l 0 0{i*/c®2(D7> 

VI 5 0liy-^>H/^7>7-r>»l'^ 1 5 2, rtilfflj^jgr ( I 
F) 1 5 3, f&2(DJ'i'y-?i—Si 1 6 3. |g 

2 CO i^-^^'Sfsa 15 4. ^2 (Dm^mmm^^m 

15 6. J; Cfl^ 2 (TDm^i^f tt^^ h V-i' 1 5 8 

t>', ^2(7)^-:¥'Sffl«ll 5 4tiS5l<DU-#7^>:</ 

16 0. ^2(0^-^7 ■{ l^iSl 6 2ti XVm3(Dl^- 

[0 0 3 2] fiuia»>Xxi. 1 0 2(rfc^,^T^i, 

tD/<-;^xx-s/3 V 1 0 4 1 (DmM(ofmm^ 

(R F) 1 6 6 ■^f^m:^7—>3 > 1 0 0 HiH^U 
ly^-oB 2 <D^— S/ 3 > 1 0 6 {iH 2 (O/i/fMcOM 
mm (R F) 1 7 0 $:^g!)7.x-t/3 > 1 0 oil 

Mm-t?>o rfrm<DRFm^ i s s imm.<r>vi pm^ i e 
6<D^-e*>6*»*Kftf^E-(0flUfcj; yjiasEiicti*^^^^^ 

nxv^-So mMtOR F^^ 1 7 0 (i;/iffM£OR F^^ 1 6 
6 t ID bT'* S > H ■?-<75'fl!L(^/c:4{)t;:!ff 2 CD^— 
7.X^— i'ay 1 0 6*^ib<Dfe<?5i:i&:oTi/^S. — ^ 

# < (^'^-T.T.x— 3 J; t>* 3 o J; U # < (DpfrMfD 
R Ffi^*^'* f;#5*^. *f6W^:^RJ-rSfci<)lif*gl 1 
<DSll|ti/7.xA 1 0 2-C' \-^V$)^ZiHzmM^Wt 
§0 miBa 2 XXx— 3 >'f*® 1 (D^~-7.7s7- 

-i/BVl 0 4*5j:t)^|g2(0^-7.y^x-$/3Vl 0 6 
<Dm(D^m:^'r—'>3 > 1 0 0<D/^V H^T^JUyJI^WS 

[00 3 3] ^31)7.7^— i^H > 1 0 0 {-^^v^Tli. m I 

> 1 1 ofiTVx-^ 1 0 st^him^mML^^^^mm 

■b^i^3>i 1 2iiT>5'-^-i 0 s^^tj^^tsm- 

[0 0 3 4] S^^ti^i/syi 12lI^3l^T{i. ^1 
(07 >9-i-\trfm(0R Fim 1 6 6. 1 6 8 t^Xtf/t 
tili, no (DM I (Dnmimt-fzltm, ( r e p r e s 
entation) 172 T^^'r^ 1 0 8 

{iv^VhV^X^-f^l-^ 1 2 4{rjfr!f^$tiTV>5. /^>h- 
1 2 4{ipyrM<0R F^^ 1 7 2<Dft!f3aS5 1 

[0 0 3 5] iitjia I F 1 2 7figfe#riH)i::»jc> 
nTV^5J;5(::^'r>i 2 5 {i*j{:tS5r2J{*nfcM^^ 

I F 3 >y^-:5? 1 2 7 <Dfi!!Ifi<!!iBliftift{::. t/'a > • -f 
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D7*7>(John P r o a k i s ) i-S r5^S'':i? 
^'llfifS (Digital Communication 
s) J , -e^iJ^D-t;!/ (McG r aw-ll ill). 
1 9 8 9<r-. (Tfma. ^St^li 1 9 9 2*p(D. FjiMi:: 
ll-tS I EEEi?ag5 (I FEE Transact io 
ns on Communications)j. vo 
1. Com-30, PP8 5 5-884. Iz-f^^K- 
• f'Vi'Ah'V'y (R ay mo n d L. Pickh 

0 t z) r;^^^r h;i/ffi:SStji{SOSFJfe-nw3fc 
(Theory of Spread Spectru 

m Communications— A Tutori 
a I ) J Hili^f>tl-CV^S, I FaV/^-^ 1 2 7C0i^ 

[0 0 3 6] B!l3B/^'7-^-4f 1 3 7lil Fn>^-?-<5? 

1 2 7cD{H:^J»;*Jv^-t:^^i?^iWi&'Sffl^j I o'fciflii^-r 

m.^^m 1 2 8 izmhH^o 

[0 6 3 7] Hiroi^— 2 6«il Fnw^- 

ii? 1 2 7 izm^^^i>^-om 1 £0 ^-#7 -r 1 3 2 , 

|g2CDl/-^7'f V:^f 1 3 4tiJ:tf|g3<DL/— ^7'<-> 

1 3 6 ?:-^^t'ai 1 (omm(Du-^y 32. 1 
3 4fej:t>'i 3 e-fe^fr-tSo ^f*Lv^^^i^^|^MT•{i, 3 

ofDl/— =^7-f >;^'*^*fe€>„ L/*^Ui&*^'^>. •tt-jgcOfKcO 

7'(>i^l3 2\i.^in^^. xl. ^r^-Y^-l 7 6IC*^ 
o/^-l- O y h^n. P 1 . ^: ^-f > 1 7 8 Cfng^tf^). 
^26l/-^7-f >:^'l 3 4{iSmM55. x2. 'fc^-f 
V 1 8 0 iZij^-o/U D y hM-^. P 2. ^r^-T > 1 8 2 

x3.i ^r^-f >1 84{::*>-p>'WD>y hfflf§\ p3. 5: 

1 , X 2 J:t)>*x 3 ItmSEffrMcOR 16 6, 16 
8 ii^tf/'^tzit 1 7 0 con 1 1 7 2 'fc^-mfg 

^*l/cm^T**6, SiSM-^xl, X 2*Jj:t>*x 31^:* 

X'$>?>i)K /HD7 |-fi#p 1 , p 2fcJ:tl'p Sli'Sm 
fS^x I, X 2 «ir/x 3 C)tiM-rs, S{3{3-§x 1 , 
x2fcitrx3jfem;:/Wa-vhM^P 1. p2fcj;tlf 

p 3 i§-j$rr?>tciib(D^ i(ou-^^m^ ] 2 60)myp 

^l^y-^j^7.V-ti\mi: (Add i son-Wes 1 
ey Publ ishing Company) {cJ;o 
XthB-Sn^z. X- . i/x^ • t'^-t' (A. J. V i 
t e r b i) (CiS rCDMA-T-z^i:? h Jl^AmmmtD 
/HBB (CDMA-P r i n c i p 1 e s of Spr 
ead Spectrum Communicatio 
ns) J {ciiiHS^rttTV^S. 
Sff rOO 3 8] /Wn-y hffi-%p 1, p 2J5J:t>*p 3. X 
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^myj lottm^ (Dm^mmm^mm. 1 2 8 iz^^ 
^tis, m 1 (om^mim&a^^m 1 2 s (ini 
mcD^m^immLc 1 ^^-r > 1 s sc. 02?:^ 

-0190 tzi>^'0 c 3 ir^-O 1 9 2 frfS^fe-tS. II 1 

<r>mLcommmi^t^mmic 1 , c 2 fcctf/c 3 ji-tn 
^^tvsfms^ x 1 . X 2 itrx 3 irMfS-rs, ^ 1 (D 
mm<oWMm^mmm ci. c2*j<tt/c3fi02*: 

(0 0 3 91 ^iwm^fW^^-;' h7-^ 1 SOtt^l 
©U-#^fSa 1 2 6 JitJ^HS 1 ©ffi^Wt^^i^ 

^12 8 Jcji55^$nTV>S. Ml 1 ©ia«?*.f^w^»y hu- 

^130 it^n^tmuf^ 1 ©^isc0^s.55*#jtm 

c 1 , c 2 ±r/c 3 »;fSDTSMI#x 1 , X 2 J: 
X 3 ^rffi^^Mtibt^ 1 <D^cD*SJgffi*#t:t$fiM 
-^?:^^U 1-i5:^*>, -f-n-m wl$:^-i'>194 
{d, w2$:^'rvi 9 6{::3{>'>ow3 4^-fvi 9 8{::|il 

ntc^mm-'^w 3 'fefg'rfe-r 5= m 1 (Dm^m-f^ ^hu 

-i' 1 3 OfDSMtfi^-^^x i. i = l, 2, n. 
^T^^iES-rSffi^^^ifvJ-lit^c i. i = l. 2, ••. n, © 
^^i*f9: (comp I ex conjugate) izj: 

M#wi, i = l, 2, ■■; n, Ji i #@©igt<7D3^S|5 

[0 0 4 0] a WW:^ 1 3 8{d;|| 1 ©rS<;**if^{:^4^«y h 

•7-^7 1 3 0 \zm^^ni}^-om 1 (DmmcDm^m-f-^n 
tz^mm^vf 1 , w 2 ^ w 3 $:ai*-^^>i^-riffi.5«*.^ 
^^ntz.m^-^ ^'02 0 0 fz^^s, M^asi 1 ©m 
'^f'ji^^^^iiSf^ 1 2 8 li^-r >2 0 0 

^;b$n/cM^(DfS^*|ifcfmib (S/N) 

0 |*n ly/^-fi- 1 3 8 {cM^^tl;!?^07-r > 2 0 0 HJS 

>i57 U - ^^^n/dfM^ 2 0 2 ^im-t?>. =rn-J^ \ 4 
2 <±5=^-f i; -y^ 1 4 0 {Cife^-^;if n*^0|ltitax-1' >df 
f — -r 3 - K LT 7 2 0 4 j;i x3 — 

ir-y-y- 1 4 4{ixn-^ri 4 2 f-jiF,5^$n*>OBfJiaxii 
-H^n;^:fS#$:^MUT7'l'>2 0 6{cSM{i-^?:^fe 
i$.-t&^oBfS.-$nx\<^&^ i 4 6liv-Y>2 

0 6 izm5ti^tz.\m«E.-^ifitzim^i:^ni}-*'07'< V2 o 

6 {Ifc{t5gS^Stlf;i^/c«TI>^|£?n;'b^#'&^^ 



(8) !KrBB-^^9-2 6 1 2 0 3 
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#J-^*5!i-So n l^f^-^-j- 13 8. v^-Y ^^Sf U 1 4 
0. x3-^14 2. M^yo-t^;/-!?-! 4 4fc<J:t/Xl^ 
1 4 6(Dl&fNI*g-«rK{f5W{'<i:<ft|f>ttTl,^5. 

[004 1] »*Lv^|gitSJI^JIIT'f±. SiS 1 <01/-^S<g 
ai2 6 (i2!J£(ftSWl5. I-QmP, iri^Xfnm^^ 
to : aSKDffi^fttt^^ry by— 13 0. nww^- 

13 8. 4 0. 7^3-i9'l 4 2{iJSffl 

*!f^SfiSiHiss (ASIC) i^r-^^n. cmtcgguT 

I* rCDMAi^ii;^x-i^3>=E-rAAS 1 C (CDM 
y<7 A Mobile Station Modem AS 
I C) J , I EEE$ai5. 1 9 9 2.fp.. iJ7.^l.%mm 
(P r o c e e d i n g s of the I EE 
E 1992 Custom Integrated 
Ci rcuits Conference) , -^-^^z/b 
yip. 2. ^—-:/\-b ;1f^^Xf^CDMA^V^)V 
-b;V7i>';^-rA, AS I CM {Th e CDMA D 
igital Cellular System an 
ASIC Overview) J. lEEEiKS?, 1 
9 9 2<F'. ^:^dl2>,mmsm^m (Proceed in 
i^^gs'of the IEEE 19 92 Custo 
m integratedCircuits Conf 
e r e n c e) . -t^'^/B >1 0. 1.^—^/1-7(1 

imhtix\^h. m^i.^^mmmx-\i^ mum \ mi 

^mimmk^^Wi l 2 S feJ:tf#J^yn-lr y-b- 1 4 4 

-t'v-y- (DSP) ©i^i&v-f ^D3>t:zL— 3?T-*> 
S. f-f^Dnytfci— :Jr{iMC 6 8 3 3 2gav't'^'a 
3>hD— 7i:-tS3il*5-r't*>-pDSP{iMC5 6 I 

5 6 sawD s p t:-^ s - *Jr't. cnf5^;o-©ai^?i{i 

[0 04 2] ^S&^-r-^/a^l 0 0{±j(f*L-<f*2-:> 

<r>ri:'7-i- 1 0 8fej:t/'' 1 4 8 ^^-t^. ''^2(r>^{mL 

:7D^ha:Vh*-b^'5/3> 1 5 0{*B2£0T>5^-:^ 1 4 
8 ^KitX^XWxWJyK-p im 16 6. 16 Sfcitf/i/c 
{il 7* 0©|}|2©^2 0 8 ^'^mth. B2(D^im 

7D:ihi>H-lr^'i^3>i50 lifBti^d A#^- -y h 

^ 0 6izMLpM^^y^iy7--(wm^m^t^, m2(D 

40 1 tD'3fi:^7 D y ]- x> h'-tr ^' 3 > 1 2 0 (mM n 

bT-*s, nm.omm^i^mm=y-^-y\zn\.mi.^^ 
T. m2(n>^.9^{iVfmm^WL 1 5 6©^ 1 (Dm^{^i 

1. c' 2fcJ;CJfc' 3(i|??I2t#p.Sl^T|5i 
njUfcm l©:5'&*J=tt/il3 «:#MLTSftnjJU;^c:02<O 

IS 1 2 8 J: t)<^ 2 ©ai^^fvf 1 5 6 m\ 

<^^*3$n/cM!(^^,^2 1 0$:^^i-S„ m^l^^D 
SO ^tl/c#ia(^^|^ig2 1 0li*/h. liijHC-'MD'y hfS-^ 
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P 1. p 2*Jj:trp Sfcctrfp' 1, p' 2*J<ttfp' 
3<Ort<0'>>5:< 1 ^, iwABt'— ^'fS^x 1 , x 2 
J;tfx SfcitJ'x' 1. x' 2fcJ:t;x' 3tD[^OiJ^J&r 

2 Ot}J:r/l 5 0±^h<Dm 1 «J:t/^2<D«S^^#^ 

I o is^tf I ' ocDf/30)i!?i&: < l -^JiitJbT. 
tn^eiX J3(7Di5<D©7Dyh3i>K-fei7i'3>l 20 
*j J:t/ 1 5 0<Da.^<eJ-t^^c 1 . c 2 fcit/c 3 fei: 
t^c' 1. c' 2*Jj;tfc' 3fe^1-SCi:*«T't 

[0 0 4 3] vmORFm^^ 16 6. 16 SfciOV* 
Alt I loom I 1 7 2 *J itj^iffMcDR 1 

6 6. 1 6 8fcJ;tJ'/*/cl41 7 0<D®2a)^2 0 8 
limm:^y'-i^B> 1 0 G{l(igD1ilffH$:^«-rS. U*> 
t^C^b^Pj. UliDT^X^l 0 8*iit/g|2<OT>x:^ 

1 2 0fcJ:t/g|2<D':g#a7D>hai>K-t^S'3>I 
5 0<Dy-i'y^>-r-r'®;f¥»*^Si»;^^— i^3> 1 0 otTJ'S 

[0 0 4 4] '^mmi'j;:<mhnx\,>^j;idtzmby^'r 

— >3> 1 0 0{::*>v^T2r5j:»J^<<D7>-r-:J-$:^Sr-f' 

T^-fl 0 8*Jitfi(2(OT>x±l 4 8J4-)ii?{3RF# 
Lfc J: t//*/c{43llf3-r S C i: *JT' t SftjgO 

i-l 0 8*Jj:t)-'Sg2<DT>x-:M4 8J42^>CDl7Ai5?' 
(one-hal f I am da) (Om^^^-fhSf-^^ 

liOT^T^-^-l 0 8*Jj:tf^2«D7>x:M 4 8<D-ig^ 

5, 3S2C07>7"^1 4 8^iS^Rn5{3J:<»If,>i^Tv^S 
i-5t::#S();^-T— i>3>l 0 0<D-77y T^xP;* vhrt 

[0045] »• * L V ^»gMT-li. SJjSa® 1 <357 Vt^ 
±1 0 S\-i.-^T>^i-h^'?Lhti. ^*^{4^S7>x:^*^ 



(9) <NHjH¥9-2 6 1 20 3 
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^i©SM^:7D>hx>K-fe^->3Vl 2 0fcJ;tRill 

ffl^-t ^J' :^ 3 > 1 10 (OWSKf^i^-^ tvT V *->ibT-^ 
fS2C!)7Vx^l 4 8{i^-l'^v>5^'f§iga^g4:nJ 

i^liSSttriJ'e/H > 1 1 0I±?B2<D7V^-^ 1 4 8{c{4ji5!( 
[0 0 4 6] fn||ge/;?.-rA l 0 Oli-fitzR ¥^^^)V 

CS) 

[0 0 4 7] ir-^LV^ggfltSj^^frfc^v^Tfi. «lU^^>X-r 
1 0 0fi-b>'l'7fflllft®ai>i)af§'>7.TAT'*S. «f*L/ 

titJj'-r i^i^ h t^~-'r:^7.-n^m^r\:mi (d s - c 

DMA) -tr^l/vMSISfigfSMfaJ^T^rAT'^S, :i^D^/7> 
xAcD^ipfi. :i:iir#jracD;^cit)?iA$tiS, 199 3 
if-in^^lOy, T I A/E I A/ 1 S - 9 5. ■5=ii7;U 

ta, ti s-9 5^2^j tT^frt^) . \z.\^m^nx\.^ 
[0 0 4 8] nt.\^y'^mmmrQ\t. ^a&T^T^— >3V 

1 0 6 {4.bT*iB^/h I s-9 5.^^fi^::*^v^TJ^E'^f,tv;^c 
D s ^ C DM A-b;l/^««iSi^7.xA i: piSj>H4*;^c{i 

ir.^fi*S (compatible) J: 9aSt|-^ti/cD 
S-CDMAMa()UA^^->y hT-*Se i^5ft:^5"— > 
ay i 0 OJi, mii, i^^ffiU^- 

[0 0 4 9] I s - 9 5^i!se^IJb%^T^i. m}:^^-iy 

3 V-P^cDt^^— 4rxw>< >h£D4'.— 5 >^/£oyti?)C$>^fJi? 

i&m^pi hfixy. lixrom i ac DMAiM^ii;^^^ 
[«i] 



^'-yy 1. 2 2 8 8 

M c h i p/s 

$/>/-K;V 19, 2ksym/s 64 

9. 6kbit/s 2S'>/-i<;l'/ 

PCG 80 0PCG/S 2 4i/i/.-}C;i//' 

PCG 

y U—M, 5 0 H z 1 9 2 t' y h/ 



Txt'-y Mi 

hti fS^>/J<;i/j 
fil^-h 1/2 
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[0050] DS-CP MA{*Jfe&g«m^^— ^ 

J^Cspread — spectrum multipl 
e-access) "rVii )Vm.m<DtzSiO:)mtsX'$>^. 

D s - c D M Afa^g-tiiSv > ]y«)V(r)i^'S(0^'&nrf:'(m 

^^)V(DM}r\zmft^ifi. ±{riE/<>t I S - 9 5M«^ 
t::*JV 'v-cM^ hntz D S - C DM A'2®J±M'iH)5=-^ 
(static channel) ^Zttthm^^ U 1 

{0051] DS-CD MA'^jv^immm.mi/:^'r 

Afi^^fjlH){- J: < »l CjtiTi/ J: o ir^-t ^ */i-<±;<7>'^ 
I/— i^®l^^i:4J-iiJ-r5^i:*J-t:'#S. DS-CDMA 

fl{Jl8c{'B8i-SM^<^;*;SP^I*^StoX5^— >3> 1 o 0*« 
[0 0 5 2] DS-CDMA^— ;^.7.-r—'>3>3i|':S# 

a{A9 6 0 0 h/'fj'co^B^jfKriij^T^-^ u— h t'fif-r 

€.#^tci-:jT^B!jAx-i/3 > 1 0 0 i:Mfti-5. ^ 
ffl^{±?xf- 1 . 2 2 8 8 M h z <ommy£y h h, * 

^iijifflaf'-^? e-y h \zmm u d s - c oMAi/x-rA 

-yif (Q p s K) mmom^^mn [yTmm^n 
[0 0 5 3] }m-sHtzmm>''mj7.'r—>3 > i o o 

"ttl^ 9 6 0 0 k'^;/ ^ h 

mmit^j:<. ^M^^fil. 228 8Mhz®»|@ 

y-:^CD]i:mt1^^-^[ifm (coding gain)T' 
*5o I S-9 5mmz^'S>DS-CDMASyX-r-AlZ 
M-tm^^1tmUiil 2 8, 2 1 d BX-*-5. 2 

1 dBtDrcor^-^^liJiJ^cO/ctfA 1 8 d 

[0 0 5 4] |2I2fi, iai<Di^0j7.x-S/3>I OOtr 
fcv ^xm 1 <D^3IS<Da<^#l:^^^ cl. c2fcJ:tfc3 

-h2 5 0^r5^UTv^5, 
to 0 5 5] 7.x>yy2 5 1 (CfetNT. ;$5S-}^(i$&* 



(10) *SBB¥9-2 6 1 2 0 3 

IS 

(DA^ a «y l-fg^*5|g| \(omi(0 u-^^mm l 2 e 

ck 2 (O V'-^SfSa 1 5 4 <fc ^TieSfft^ tlS. 
(0 0 5 6] 7>5^«y7'2 5 3llfel>T. mi^Ua^V 

m^am 1 1 (DM^immak^mm 1 2 a js j;t/ 
^ 2 <Dm^#{^^gfeses^^ 1 5 6 J: o T'sa^ n 

[0 0 5 7) ;^x'y7'2 5 4{::*jv^T. i/— ^^-fy;*? 
<D-tHxOT h ^ <v ^' "r—iUmi&ii^m 1 0^ 1 U— 
=¥«IS^ 1 2 6 ^^tfm2<0U-^'^<m 1 5 4 tCi^ 

x^m-&n^. 

[0 0 5 9] 7.X!yy2 5 6{C*Jl,^T. li^'SW^m 
Jj I 6*5it/ I ' o*^ ^H^'tl. I F^-f 1 2 7 
fcjca'l 5 3(Dai:*t;*JltS^J'&i!<?^J|5iS^ilfI<i:«J 

ctif*. -en-rtL, /-^y-pt-^ 1 3 7fc 

^ [0 0 6 0] 7>5^'yy2 5 7{rj^^V^T. Iflf'fiS^^nT 

v>i&^*^. ^ti^-'n, ^ 1 ®m.j^».#{t#i3c^^s 1 2 

tlfz} ^^~)V^^ (M a d am a r d 

transformers) J; oTB«BaiSl?rSf«ffl 
(I ofcJ;Ofr' o) is^hm:^)^^ (ray 
energy) *^^^tvS„ 
[0 0 6 1] >!.5''y7'2 5 St-fci^T. Xx>>y2 5 
3, 2 5 5, 2 5 6 fc.tO'2 5 7 

^w^j ^ xm^mmv-vmiif^ho^m^ (imp 

a i r me n t s ) "Sr^BJ^TS C i:T'$>S„ 
[0C)6 2] 7.x'y:/2 5 9{::fcv>T. |H)b^— 

^fC^S^i'l 1 2 8*Jj:t)^:^2£Diri^{>i{t^S?Sk^^5!i5e{t 
15 6 1:: J; oT-T^i&^ns. ccD7.x-y :^cD@i19W!ii^ 

40 m^^-M^m. I 2 8*J J:?/ 1 5 6 «'fc{t6injb^-XX 

0 6*^i7)5[i?9<b$n/cvWP'y hffl^P 3fcJ;t/p' 
3 *^q?ii&^tiT/'Va'y l>##cojft5£«[$:ityiJ(;-r5) , 
[0 0 6 3] ;z.x'y7'2 6 0{^*J</^T, /^7P<— ^^Yj- 
tJ J;t/K iim\<h%\ (rym.Hmwmk'kmw. 1 2 8 

[0 0 6 4] T.'rv^i 6 1 fcfcv^T, ^ ] (hWrnm. 
so %nmmm^c\, c 2*iJ:t?c 3{iIJtT<?5^iX$:f5e 
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c 1= (Y. 0 , xp 1- ) / (lo -K 
. 0 H XE [| p 1 I ' ] ) 
(?jC2] c 2= (Y. o 4 xp 2' ) / (I 0 -K 

xE CI p2 r ] ) 

(I!f3] c 3= (Y. « . Xp 3* ) / (I« -K 

. 0 « xE [ I p 3 r ] ) 

^cD©^. ->:y7tov c ) itmm^s.m'^^^u e 

dpi I ' 3 tip i (Ommttzit^^ (p owe r) 
T'* »J . I o (i I F 3 W?-^ 1 2 7 <?D^<D3i^5M« 

[0 0 6 5] f*Jz, ft?fSB^Y j \m.<Dm^\^^-:>X1^ 

(i!&4] Yj = ('<-;^7>7^— >3yj frioTMM^ 

10 0 6 6] K j iikn^m^n^ J: ^ 
>y h P i *J ^ 7f"y ^'{a^(D>'W a >y h x i 

'^y/jv<Dmc(^23mim^rn}-t?> ^ i: j; ^Tgt 

[0 0 6 7] mLKs itmnitmizm-s>^jk$fmttji?> 
mmizim.^fj<D 2 0 %T'i5)S*^'b. K= 5<Dmmi 

7 4$/c{i2 1 2£0ig-li7^y'-;V^(7);.t|;;j4:©t,^ 
t>fz «J W^b-r S :: {: J: tJ «65£*;t{*flm-T't 6, 

^^n-m, 1 F y-f 1 2 7 J;Ot I 5 3 CDiil:* 

(AGO mmm^rj^iEL, z<DMm<7i-n 

^-y'-y'HJVmm (ADC) (rJ;oTxi^^;M^V7' 



(11) !KfBi¥9-2 6 1 2 0 3 

20 

-rS^ ^tD^s^ft. I oJi, '^^l:i^\hntz, AGC*J 

{0 0 6 9] 7.=rV^1 6 1 ^rfcv^-C, 0583^2®*^ 
com^f^iMIKc' 1. c' 2fe<ktfc' 3*in(ImI^l 
<0^<DS*f* cl. c2fcj:t;c3i: NfiKt^ b 

(gt6] c' 1= (Y. 0 . Xp' 1* ) / (I' 0 - 

K, 0 . xii [ I p' 1 r ] ) 
mj\ c' 2= (Y, 0 A xp' 2* ) / (r » - 

W K. 0 4 XE [ I p' 2 1']) 

md>\ c' 3= (Yi 0 6 xp' 3' )/■(!' 0 - 
K. 0 6 XE [ I p' 3 1']) 

(O p 7 0] ^iiB!£fifc^^t^^r^^v^T^*, y j {iSc: i t-*) 

ij, *^oK .j {imfrOT'*Ua<^#{ti^c 1 = p 1 • 
/l o. c 2 = p 2* / I ofectCfc 3 = p 3* /] o 

TjUfgi^ns^^fi^^^' D'v hm. h^:7'r ^y^'^i' 

* U ,| n(£-0^fSc{*rJ >/<-f-f-l 3 8 iz fcl >TS!'!r (OM 

:li^liy^>K;t:7<Djla^IfeV^•r 2. 0 d B *T'<3!)^#^ 
(00 7 1) iJftSyfl^lrJi. /i<-hyj;^cU 2~4£07i'> 

c i (hj^J- (numerator) ri[Bf(l(f/W D 

jV3^^^}v^=Y s E [ I p i r ] ) , 'Sisis^*-p,ri 

Y j 5:flW.TSJ:Ulit/U6. '<-;^«7.^-i/3 > 1 0 
4 * fefi 1 0 6{iY j {Cjtd-i-§il£Ll^fia=&^t>»y -y-b- 
V^^WiP^T—ya > 1 0 0 fci^Mi-SC i:*>*T-#5, 

(0Q7 2] 7.r'yy2 6 2{:;fcV>T. V&KDU—^'^ 
#a i: 2 6 HioTfie^fe^n;^::^ l <^iSfS5C© h ^ y-f -y 
if ^•^^■.>'^x 1 . X 2 J;tFx 3 1 (Dm^^W-)^^ v 

h 1 3 0 ^^{m Ltin I (TimsmMm.m\m 
m 2 (Du~^^mmi 5 4 izj:-ox^'ji^n?>m 2 
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(om^cDh^y-iy^^^'cA^fVx' 1. x2' *jj:tf 
x' 3A^2C0m^n\f^'y hV-tJ' 1 5 8«:fi!fflL/T 
f|2Olgf!((D^it^m:t#j0(c' 1, c' 2*JJ:tf 
c' 3lcJ:oT|6<»^*LfstJt?tLS, 

(0 0 7 3) :z.9-y:^2 6 3izi^\.^x, f5i<^fi^fd-ft 

1 5 8 \z^r>-z^^ir\.fz.'^h-{^iVi^mz.m^\^ 1 © 

3 8$:{j[ifflbTia'^$ti-C7l'>2 0 0Jc 

[0074] jz.v^'yrrzes j::*jv fiuiaai.55*-&*3$ 
n/ifB^ 2 0 0 »ig 1 (Df-i >47 y — i 4 o f'giOx'f 

[0 0 7 5] X5=-^)/:/2 6 9lZ#iV>T, Mt'-I'^^^U — 

2 6 4 ;i«^< , t» UxV >^ U yyimtz.^^ 
X\^ti\^f\X±, :7o-l±Ar>y>^2 5 KcMS. 

[0 0 7 6] 7>x«y7'2 6 4{;fc^V>T. "misffl^^^tli^c: 
2 0 0 1 (D^-Y V^57 U — /-^ 1 4 0 ^rfi/H L/-C7=" 
T/i^tv^-f >2 0 2J:;*}{:tS-rf'>:5?U— y 

[0 0 7 7] xx-yi/z 6 5^r*5^,^■r, V-Y >^ y— :/ 

^ntd^mfm 1 1 4 2 ^figfflLTr'n- H 

^tlT^-Y > 2 0 4 lC«t:t5 H $n/c:M-^?:5H^ 

[0 0 7 8] ;^x'Vy2 6 6(Cfct,>T. ■7'r>2 0 4{l 

$ ^T'Jr^fiXT' 7" 2 6 7 T'i^7i-So 
[0 0 7 9] g|3{i. I§|i®^3l/jxx-i/3yi ootr 

fctt^lS 1 (^MlKt<Dffi^fJ{tM!(c 1 , c 2 fcit^c 3 
-1-300 5:^^f . 

[0 0 8 0] ^}tmLm<r>m^m%m&<D^<m\t. « 

c^)jD(D[@^(:::g:*;'fb^n/cf8-^?^l#m (SNR) 

IqlftMk^tv (co-phased) ffi^{«f{t^n 

i:'0fifi$-y-5£r)T'*±5c < , ^-02 0 0 fCfc(tSM^$ 

[008 1] xxv^s 0 1 {^t^v^T. 

h-tS, ;^T->7'3 0 2^r*>^,^T. /^Py h^-^CDi" 
^^1:607-^ >:!^fAq?|ltDl/— ^r7-r>:^*l 3 2. 13 
4, 1 3 6, 1 6 0. 1 6 2*}J:fjfl 6 4{cJ;oTi^ 

[0 0 8 2] ;z>x<)/7^3 0 3 ^r*^v^T, mUM-^^tz/^ 



(12) iKrlI3¥9-2 6 1 2 0 3 
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